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Translation of a first embodiment 

[0019] 

[Embodiment] 

Figure 1 is a block diagram illustrating the structure of 
hardware according to the first embodiment of the present invention. 
Figure 2 is a block diagram conceptually illustrating functional 
elements according to the first embodiment of the present invention. 
[0020] 

In figure 1, a CPU 11 controls the whole apparatus of this 
embodiment, and especially in this embodiment, it accesses to an outer 
storage apparatus 13, and controls an operation or the like. A 
console apparatus 12 is for interfacing with an operator, and the 
outer storage apparatus 13 stores each kind of data in a storage medium 
13' which can fix on the apparatus or be exchanged, and reads out 
the same. A main storage apparatus 14 contains the code to be 
executed by the CPU 11 and data to be processed, and a clock apparatus 
15 is a timing apparatus which outputs the present time. 
[0021] 

Further, the above CPU 11, console apparatus 12, outer storage 
apparatus 13, main storage apparatus 14, and clock apparatus 15 are 
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connected by a bus 16/ and data and control information are exchanged 

therethrough . 

[0022] 

Next/ each means shown in figure 2 is constituted of each code 
to be executed by the CPU 11 when the data processing apparatus 
operates, and these are stored on the main storage apparatus 14. 
[0023] 

Initially, a file system check means 101 checks matching of 
a file system, and a file system restoration means 102 recovers a 
file system where abnormalities occurred. Further, an FAT access 
103 is the one for accessing the FAT, that is, order management 
information of the data on the medium 13' , and a data block access 
means 104 is the one for accessing a block where the data on the medium 
13* is contained. 
[0024 J 

A date and hour data analyzing means 105 extracts the data on 
an area, where the date and hour are stored, from the data block, 
and analyzes its contents. A periodic execution control means 106 
periodically controls the operation of the file system check means 
101 and the file system restoration means 102 while referring to the 
timing apparatus 15. A console 107 is a means for accepting an input 
from a user, and a file access control means 108 is a means for 
controlling a file access. 
[0025] 

The function of the each above-described means 101-108 is 
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realized when the CPU 11 interprets and executes an order code on 

the main storage apparatus 14, in this embodiment. 

[0026] 

The order code is usually contained in the medium on the outer 
storage apparatus 13, and is read in the main storage apparatus 14 
as needed. Further, there are some cases when the order code is 
permanently stored in a ROM area in the main storage apparatus 14. 
[0027] 

Next, as a structure of the file system in this embodiment is 
the same as conventional examples as explained in the above-mentioned 
figures 16 to 19, the description is omitted. 
[0028] 

Next, a method for detecting failures in the file system as 
above-mentioned will be described. Figure 20 is a flowchart 
illustrating a failure detection operation in this embodiment. 
[0029] 

A failure which occurs on the file system is detected by the 
file system check unit 101 as follows. 
[0030] 

Initially, the CPU 11 reads out the size of the file written 
in a directory and the head block number on the main storage apparatus 
14 (SI). 
[0031] 

Successively, the CPU 11 reads out the value written in the 
FAT corresponding to the appropriate block; and while repeating this , 
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traces a chain of the FAT (S2-S5). 
[0032] 

Thus, when the read value is an inappropriate value as the block 
nuiober in the medium (S3), when it is the block number already used 
for the file or the other file (S4) , when the size of data which can 
be contained by using the total block number does not match the file 
size stored in the directory (S6), or when the FAT chain which is 
not seen by any directory exists (S7), the CPU 11 regards the file 
system as having abnormalities (S9) and then performs a restoring 
operation of the file as follows. 
[0033] 

Further, the result of the failure detection as above- 
mentioned is output to the console apparatus 12, the main storage 
apparatus 14, or outer storage apparatus 13. 
[0034] 

Next, the restoring operation of the file in this embodiment 
will be described. Figure 3 is a flowchart illustrating the file 
restoring operation in this embodiment. 
[0035] 

Initially, when the occurrence of the failure is detected, 
processing is executed by the file system restoration means 102. 
[0036] 

Further, a description will be given of the FAT data of the 
file having the fixed record length, and the file restoration when 
the head block number stored in the directory is lost, hereinafter. 
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[0037] 

Figure 4 is an explanatory diagram illustrating the contents 
of a record of the data file. 
[0038] 

The record length is 800 bytes, and the stored date and hour 
of the record are stored in 17th to 32nd bytes in the record by a 
format shown in figure 5. Thus, in this embodiment, the block where 
the data of the date is stored in a specific position is searched. 
Consequently, the file restoration is executed on the basis of the 
searched block. 
[0039] 

Initially, the head block is searched. 

[0040] 

While the CPU 11 reads all the data of the block in the medium 
13' by using the data block access means 104 (Sll), it analyzes the 
data inserted in the one from the 16th byte from the head of the block 
to the 31st byte by the date and hour data analyzing means 105, and 
determines whether the data is consistent as the data of the date 
and hour (S12 ) . 
[0041] 

Here, an analysis by the date and hour data analyzing means 
105 is performed as follows. 
[0042] 

Initially, as shown in figure 4, the month value is stored in 
2 bytes from the 5th byte of the date and hour by an ASCII character. 
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The number must be from 01 to 12 because it is the month value. 
Therefore^ if this value is out of this range, it is found that the 
block is not the head block of the appropriate data file. 
[0043] 

Furthermore, the date value is stored in 2 bytes from the 7th 
byte of date and hour by the ASCII character. The number must be 
from 01 to 31 because it is the date value. Therefore, if this value 
is out of this range, it is found that the block is not the head block 
of the appropriate data file. 
[0044] 

Hereinafter, a similar operation is executed to 
year/hour /minute/ second. Thus, as a result of the above analysis, 
a numerical value which is possible as the storage data of date and 
hour is stored, it is judged that the block is the head block of the 
appropriate data file, and the number of the block is written in the 
position where the head block is stored on the directory (S13). 
[0045] 

Next, the second block where the contents of the file are stored 
is searched. 
[0046] 

In consideration of the storage medium, for example, where the 
size of the data accommodated in one block is 1024 bytes, it is found 
that, as shown in figure 5, the data of the date appears in the 593rd 
byte in the second block, because the record size is 800 bytes. 
[0047] 
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The block where the data of the date is stored in 16 bytes from 
the 593rd byte is searched among all the blocks, similarly as in 
searching the head 'block (S12). 
[0048] 

Thus, if it is found, the block number is written in the FAT 
corresponding to the head block by using the FAT access means 103 
(S13). 
[0049] 

Similarly, the search for the 3rd block is performed in a manner 
of searching the block having the data of the date in the 3 69th byte • 
[0050] 

Hereinafter, similar steps are executed, and when the block 
is not found, or when the byte number of the data which can be 
accommodated in the block reaches the file size stored in the 
directory (S14), the code "eoc" indicating that the block is the 
final one is written in the FAT corresponding to the last block (S15 ) . 
[0051] 

As above-described, the file restoration is completed • 

[0052] 

Next, the activation of the above-described checking process 
and restoring process will be described. 
[0053] 

The file system check means 101 and the file system restoration 
means 102 can be activated on the basis of an output from the periodic 
execution control means 106. 
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[0054] 

The periodic execution control means 106 refers to the timing 
apparatus 15, and activates the file system check means 101 and the 
file system restoration means 102 at each time or period designated 
by the operator. 
[0055] 

Furthermore, the above check and restoration means 101 and 102 
can be executed in the designated timing according to the operation 
of the console apparatus 12 by the operator. 
[0056] 

In this case, the CPU time and memory according to the execution 
are saved, because the above-described operation is performed only 
in the designated timing. 
[0057] 

Furthermore, when the above checking and restoring means 101 
and 102 perform file access by using the system, that is, before or 
after reading and writing in the file on the outer storage apparatus 
13, these means are executed. 
[0058] 

When the file access control means 108 detects file access 
represented by writing into the file, reading from the file or the 
like, the file system check means 101 and the file system restoration 
means 102 are activated. 
[0059] 

In this case, each time the file access is executed, the check 
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and the restoration of the file system are performed. Therefore, 
reliability in the whole system can remarkably increase. 

Explanation 

In a second embodiment, a record ID number is entered to the 
head of the record as shown in figure 9, and a description is given 
of a method for performing recovery processing by using the record 
having this record ID number, instead of the stored date and hour 
in the first embodiment. 
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